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Being a territory with several minerals and rocks suitable for knapping and grinding, Uruguay 
offered a lithic-rich environment for past indigenous cultures in the Southern Cone of South America. 
In this paper, a history of lithic procurement studies in Uruguay is presented. Three main periods are 
discriminated, paying attention to authors’ theoretical and methodological contributions to the field. 
Firstly, a period with general mention to raw materials utilised by indigenous groups, including those 
historically known, is recognised at least since the last decades of the nineteenth century. Secondly, a 
period involving description of lithic resources available at a national scale as well as the first detailed 
observations of lithic sources and possible means of procurement can be distinguished between the 
1950s and the mid-1980s. Lastly, beginning with salvage archaeology in the eastern region, the current 
period of research (i.e. the last thirty years) is characterised by contextualising lithic procurement 
within issues of lithic technological organisation and settlement patterns of indigenous groups. The 
current period of studies has involved two different approaches: 1) technological analysis of lithic 
artefacts and comparison of raw material with previously-published geological data; 2) utilisation of 
field survey data that locate and map lithic resources, and characterisation of visual (macroscopic,  
microscopic, or both macroscopic and microscopic) and geochemical components of these resources. 
Within the latter, studies can be further arranged according to the main temporal framework used to 
contextualise research problems. On the one hand, questions involving lithic procurement of early 
hunter-gatherers (who arrived ca. 12,000 BP) since the end of the 1990s have included surveys of 
potential and utilised sources, the first thin-section-based petrographic studies and the distinction of 
different local, regional and long-distance procurement strategies. On the other hand, cultural changes 
since the Middle Holocene have framed lithic source survey studies to answer questions of resource 
accessibility for coastal groups during sea level changes, as well as for other now-diverse groups such 
as the lowland moundbuilders. Finally, considerations for future research are made by reconsidering 
recent developments alongside the history of lithic procurement studies in Uruguay.  
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1. Introduction  
Lithic procurement studies are concerned with processes and products involving the 
acquisition of minerals and rocks, linking survey, analysis and characterisation of sources 
with raw material use and circulation (Church 1994; Luedkte 1992; Odell 2000; 2004). The 
Uruguayan territory, in the South America Southern Cone (see Figures 1 and 2), offers a 
unique environment for these studies, since it was a very rich and diverse lithic landscape for 
indigenous artisans, for knapping and grinding. This is in contrast with others areas of the 
Southern Cone such as the Pampean region where lithic resources are highly localised (e.g., 
Bayón et al. 1999; Colombo 2013; Flegenheimer & Bayón 1999), although there do exist 
other regions with abundant and widely distributed resources, such as Patagonia (e.g., Borrero 
& Franco 1997; Magnin 2015). 
 
 
Figure 1. The location of the study area within South America 
 
The aim of this article is to present a history of lithic procurement studies in Uruguay. It 
is an attempt to bring together the references on the topic to a wider audience, since the 
majority of them are published in Spanish (for a similar review of Argentina see Colombo 
2013: 55-99; for Brazil, see Penha 2015: 23-24). The emphasis of this review is on major 
theoretical and methodological developments and, although a brief mention of main resources 
utilized by indigenous societies is given, a specific description of each is not intended.  
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Figure 2. Lithic procurement study regions in Uruguay. Lines and numbers indicate areas with dominant 
knapping and grinding-suitable materials, as reported by and modified from Baeza (1992: 12-13): 1. North, 
silicified limestone, chalcedony, agate and basalt; 2. Northeast, silicified wood, silicified limestone, granite and 
effusive rocks; 3. Central (Middle Negro River), silicified limestone, chalcedony and basalt; 4. South and 
southeast, vein quartz, chalcedony, granitic, effusive (e.g., rhyolitic) and metamorphic rocks; 5. West, silicified 
limestone, basalt and granitic rocks. Circles and letters indicate main study regions: A. Middle Uruguay River 
and Cuareim River; B. Lower Uruguay River; C. Catalanes-Arapey (including Catalán Chico River sites) 
archaeological region (Suárez 2010; 2011b); D. Central area (Tacuarembó River, Middle Negro River and 
Yaguarí creek sites); E. Grande creek and tributaries (Gascue 2009; 2013); F. Southeast and Atlantic coast; G. 
South, including Santa Lucía River basin and eastern La Plata River coast.  
 
Instead of a strict chronological sequence of publications, the article is arranged 
thematically, considering distinct major challenges and the archaeological and geological 
approaches used to address them. A critical review is made that emphasises authors’ 
contributions regarding: Analysis of primary and secondary sources (based on Luedtke 1979) 
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and their character (potential vs. utilised (quarries and extraction sites)); localisation, 
knapping quality, and other source characteristics (dimensions and morphology); on-source 
provisioning techniques, including collection, extraction and quarrying (Haury 1995); and raw 
material use concerns, through artefact reduction sequence, mobility and exchange analysis 
(Andrefsky 2009). Finally, a consideration of major developments is made in order to propose 
new lines of future research. 
 
2. First descriptions 
In the 1870s, the Argentinean pioneer of archaeology and Earth sciences in the La Plata 
River region, Florentino Ameghino, made a field trip to Uruguay, in the context of (among 
others) his interest in ‘Quaternary Man’ and the association between extinct mammals and 
human artefacts (Ameghino 1877; 1918; for his observations on Uruguayan Pleistocene 
occupations see Suárez 2011a). In that work, Ameghino made both specific observations of 
the country’s geology and general descriptions of lithic raw materials utilised by indigenous 
peoples to manufacture different knapped and ground artefacts. Among the raw materials 
suitable for knapping, Ameghino (1877: 9) included quartz, quartzite, agate and chalcedony; 
and for grinding, he mentioned granite and diorite. The diversity of minerals and rocks with 
which Indians in southern Uruguay made their artefacts, as well as the distances from which 
these materials could have been transported, amazed him (Ameghino 1918: 214-216). He also 
noticed the presence of artefacts made from obsidian (see also Baeza 2013) and made an 
interesting observation about its procurement: “... piedra que seguramente deben haberla 
traído de mui lejos” (‘a stone they must have brought from far away’) (Ameghino 1877: 9). In 
the Argentinean Pampean region, Ameghino was the first to hypothesize about different lithic 
resources and various ways of obtaining them among the early inhabitants (e.g., Ameghino 
1918; Bayón et al. 1999). 
Almost fifteen years later, José H. Figueira (1892; also 1900a; 1900b; 1900c) made 
observations about lithic raw materials and published photographs about lithic artefacts found 
in various surface sites (paraderos in the terminology of that time) around the country. The 
aim of those descriptions was to introduce the ‘primitive’ cultures from the young country of 
Uruguay to an educated European audience, during an exposition in commemoration of the 
Spanish conquest of America (Curbelo 2004). With respect to lithic procurement, Figueira 
(1892: 161; 1900c: 564) continued with Ameghino’s reasoning regarding the possibility of 
prehistoric long distance transport, but without specifying the types of rock obtained in such 
manner. In particular, he made the first mention of a supposed indigenous quarry in Uruguay, 
from where he collected some cores: “Los grandes núcleos de sílex provienen de un taller 
situado en el Pedernal, que es donde se halla el yacimiento de sílex más importante que 
conozco en el país” (‘The big chert cores are from a workshop in the Pedernal, where is 
located the most important chert quarry that I know of’) (Figueira 1892: 218).  
A particular interest on the topic of lithic procurement was not developed in the first half 
of the twentieth century. Archaeology in Uruguay was then a quest for indigenous artefacts 
that were interpreted literally in light of what European chroniclers had written about ethnic 
groups encountered in the La Plata River basin since the sixteenth century (e.g., Charrúa, 
Chaná) (Curbelo 2004: 266). During this period, some observations were made by members 
of an elite institution made up of amateur archaeologists. The so-called ‘Society of Friends of 
Archaeology’ (Sociedad Amigos de la Arqueología), founded in 1926, was devoted to the 
divulgation and conservation of antiquities, including fossils, public buildings and prehistoric 
artefacts. Among their observations was the use of local siliceous resources for manufacturing 
two lithic “Charrúan” fish hooks found on the eastern coast (Demaría 1932: 196) and mention 
to raw materials utilised for knapping and grinding artefacts (e.g., “exceptional” projectile 
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points, see Sollazo & Seijo (1932), and sculptural polished artefacts, see Sierra y Sierra 
(1931); for raw materials used for these and other exceptional knapped and ground artefacts, 
see Meneghin (2004; 2006; 2007; 2011). The latter were common in other references of the 
time (e.g., Geranio 1939; Maeso 1977), and a particular reference to the incomparable 
availability of rocks that the country offered to “Charrúa” indigenous groups was made by 
Maeso (1977: 34), a poet and amateur archaeologist who traveled around the country for more 
than forty years collecting and digging up artefacts (Tuya de Maeso 1977).  
 
3. The first lithic resource lists and source descriptions 
The first description of available resources for knapping and grinding at a national scale 
was made by the geographer, biologist and botanist Jorge Chebataroff. In a work published by 
an amateur archaeologist in the fifties (Maruca Sosa 1957; see also Chebataroff 1955), 
Chebataroff recognised the diversity of high quality rocks and minerals for manufacturing 
tools, and classified them in line with the most up-to-date geological knowledge of the 
country at that time. The general pattern he identified (in Maruca Sosa 1957: 245-246), 
although since updated (e.g., Baeza 1992), remains valid until today (see Figure 2): Silicified 
sandstones, chalcedony and agates in the northern region; silicified limestone whose reddish 
variety is locally known as carneolita, and chalcedony in the western and central region; 
quartz and amphibolites in the south; and quartzite and siliceous rocks in the eastern region, 
which he highlighted as a rich are for suitable grinding rocks as well (e.g., basalt).  
Chebataroff also reflected on the importance of quarry studies, raising the possibility that 
rock would have not always been locally procured: “… es necesario que se haga una 
investigación acerca de los yacimientos de roca o mineral utilizado (…) A veces el material 
trabajado se encontraba en yacimientos inmediatos a los talleres o paraderos; pero existen 
ejemplos de que dicho material era aportado desde distancias relativamente apreciables.” 
(‘…research about utilised rock or mineral outcrops is mandatory (…) sometimes, worked 
material was found in outcrops next to workshops or sites; but there are examples of transfer 
over considerable distances’) (in Maruca Sosa 1957: 247). In fact, he collaborated with 
several Uruguayan pioneer archaeologists studying outcrops and identifying possible sources. 
Among them was one of the most important precursors of professional archaeology in the 
country: Antonio Taddei.  
In the 1960s, archaeology in Uruguay began to turn into a more academic and 
scientifically-informed practice as compared to the previous focus on antiquarianism, artefact 
collecting and description (Curbelo 2004: 270). One of the main reasons for that change was 
the work of Taddei (1964) in the archaeological sites of the Catalán Chico River area, in the 
northern region (see Figure 2, C). Discovered by Taddei in 1955, these sites were essentially 
composed of extensive lithic surface assemblages, mostly made up of unifacially and 
marginally retouched flakes (but see Hilbert 1991: 11; Suárez & Piñeiro 2002) manufactured 
in locally available silicified sandstone (arenisca silicificada) (Bórmida 1964; Chebataroff 
1962; Taddei 1964; Taddei & Fernández 1982). Based on typological arrangement of the 
artefacts, the Catalanense industry was defined, and stratigraphical observations and 
subsequent comparisons with known early industries from South America (ca. 10,000 BP) 
posited these sites within the major problem of the peopling of the Americas (Chebataroff 
1962; Taddei 1980a;1980b; 1987). For a complete analysis on this issue, see Suárez (2010).  
With the geological advice of Chebataroff, Taddei (1964) made observations about 
silicified sandstone outcrop formation and the different ways in which the resource was 
available for prehistoric knappers, considering clast size and morphology. Taddei (1964: 323) 
noticed the availability of extensive dikes as well as clasts of different sizes, “…desde el 
tamaño de un puño, al de pesadas lajas de hasta 1,5 cm de espesor, o constituir a veces 
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voluminosos bloques de más de una tonelada de peso” (“…ranging from the size of a fist to 
heavy 1.5 cm thick slabs, and even to voluminous one ton boulders”).  
The experience gained in the Catalán Chico sites led Taddei to consider factors 
influencing procurement strategies in subsequent publications. That was the case in his 
research in the central area of the country, at the surface sites located in the Middle Negro 
River and Tacuarembó Grande and Chico River basins (see Figure 2, D), a very rich 
archaeological region with diagnostic artefacts ranging from the early hunter-gatherer settlers 
of the country (e.g., Baeza et al. 2001; Bosch et al. 1980; Castiñeira et al. 2011; Gascue et al. 
2013; Nami 2007; 2013; see discussion below) to Guaraní groups (Baeza & Bosch 1975) that 
arrived to the Río Negro River mouth around four hundred years before the European 
conquest period (sixteenth century) (Castillo 2004). Based on the observed high frequencies 
of cortex in the artefacts collected, as well as on the abundance and accessibility of river 
cobbles, Taddei proposed (1980b: 26-27; see also Hilbert 1991: 17) that in that central area 
the raw material was always local: Silicified limestone in the western subarea and silicified 
sandstone in the eastern-northeastern one (Taddei 1980b; 1987). These studies (see also for 
this region, Baeza 1984) were important antecedents for the analysis of secondary stream 
sources (Luedtke 1979). A knapping industry of locally-procured basalt was also reported in 
this region in the seventies (Rodríguez Saccone 1973).  
Brief mentions of what are today known as primary sources (Luedtke 1979) were made 
in different locations of the country before the eighties. Along with mention to raw materials 
used for artefacts collected by him, Cordero (1960: 322) reported the importance of Cerro 
Verde, a rocky hill in the Atlantic coast (Rocha Department), as a quarry for granite and 
sandstone exploited in nearby prehistoric sites. At the Cerro de los Burros locality, situated on 
top of a hill on the eastern La Plata coast and known at least since the fifties, Ugo Meneghin 
(1970; 1977) reported the exploitation of the in situ outcropping rhyolite, which has further 
been recognized as a primary source with different knapping quality values (Nami 2001: 3-4). 
Excavations at the locality have yielded some of the earliest dates for human occupations in 
the country (e.g., Meneghin 2015; see also Suárez 2014; Suárez in press).  
In the 1970s, the construction of an international dam across the Middle Uruguay River 
in the Salto Grande area (see Figure 2, A), implied several salvage surveys and excavations 
by different institutions. This region, together with the Argentinean northeast, was previously 
known for (among others) the presence of diverse ceramic types (see review in Capdepont 
2013). As a result of these interventions, the first radiocarbon ages were reported for the 
country (Baeza 1985; CEA 1977). National pioneer archaeologists working in the area had 
observed several potential raw materials in the first geological profiles analysed (Melgar et al. 
1975). An international rescue mission funded by different organisations in the mid-seventies 
(Guidon 1987), developed a geological and geomorphological study of the Middle Uruguay 
basin (Pellerin 1987). Archeological data suggested the use of river cobbles and slab-shaped 
clasts and boulders for knapping (Houot 1987: 149-150), while brief observations of potential 
resource areas were also made in Mesozoic-age deposits belonging to the magmatic-
sedimentary Paraná basin, a basin that extends across southeastern South America (Pellerin 
1987: 35). Within these potential resource areas, Pellerin reported silicified sandstone for 
knapping (already reported for Catalán Chico assemblages) and basalt for ground artefacts, 
e.g. the piedras grabadas, portable engraved stones dated ca. 4,600 BP (Femenías 1985). The 
use of several raw materials during different periods was also noticed by archaeologists while 
working in this international mission (e.g., Guidon 1989; Hilbert 1991).  
Apart from these generalised and opportunistic observations of available lithic raw 
materials, a particular interest in systematically locating and characterising sources and their 
regional importance was not developed until the 1980s. One of the main reasons for this was a 
theoretical focus on the typologies of lithic scatters as cultural or ethnic markers (Cabrera 
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Pérez 2004: 187), since specific sites were perceived as products of the whole range of 
activities performed by discrete cultural groups. In that scheme, Catalán Chico River sites 
were interpreted as the expression of ‘inferior hunters’ (cazadores inferiores) with a ‘simple’ 
and ‘monotonous’ industry composed by retouched flakes, while the Middle Negro River 
region was thought of as the result of ‘superior hunters’ (cazadores superiores), with higher 
frequency and diversity of retouched tools and the presence of stemmed projectile points (e.g., 
Pi Hugarte 1993; Taddei 1980a; 1980b; 1987). Since the 1980s was an important turning 
point in the study of lithic procurement in Uruguay, the remainder of this article is dedicated 
to these most recent developments. 
 
4. Current research: Regional studies and frameworks for procurement analysis 
In the mid-1980s, new theoretical and methodological perspectives were incorporated 
into Uruguayan prehistoric archaeology, in the context of an extensive salvage survey 
program developed in the Merín Lagoon basin in the eastern and southeastern part of the 
country (see Figure 2, F). This region is of high archaeological importance in the South 
American lowlands for the presence of the so-called ‘cerritos de indios’, earthen mounds 
constructed between ca. 5,000 BP and the colonial period (Bracco et al. 2000; Iriarte et al. 
2004; López Mazz 2001).  
Among the questions raised by the Merín Lagoon survey researchers, Carmen Curbelo 
and Elianne Martínez (1992: 126; also Martínez & Curbelo 1994), were how lithic resources 
were acquired, modified into artefacts, used, maintained and discarded, thus introducing into 
Uruguayan lithic studies the life history framework proposed by Schiffer (1972). Lithic 
artefacts were now to be understood in technological terms, from the point of view of 
strategies made by hunter-gatherers in order to cope with environmental conditions (at that 
moment influenced by, among others, the work of Binford (1979) and Jochim (1979), see 
Curbelo and Martínez (1992: 125, 153)). A technological framework for lithic studies (e.g., 
Andrefsky 2009; Nelson 1991) had been fully incorporated into La Plata River archaeology 
by the end of the eighties (Bayón & Flegenheimer 2003: 70).  
Work conducted by Curbelo & Martínez (1992) aimed to determine hunter-gatherers’ 
regional territorial organisation in the San Miguel hills area by studying factors affecting 
lithic procurement, namely, knapping quality, abundance and distance from two mound sites 
(CH1E01 and CH2D01). This article was the first to use an explicit lithic procurement studies 
framework, which employed the “lithic production systems” of Ericson (1984) by subdividing 
different subsystems for each raw material (e.g., quartz subsystem, rhyolite and other 
extrusive rocks subsystem, etc.), an approach that still influences current studies (e.g., 
Beovide et al. 2010; Gascue et al. 2009). The importance of Curbelo & Martínez’s work for 
current procurement studies lies in three main aspects: 1) It incorporated the theoretical notion 
that lithic production can only be understood through the different activities and places it 
involved, with raw material sources being of crucial significance in that organisational 
scheme; 2) It introduced a methodology aimed at localising potential sources with the aid of 
geological maps and systematic surveys, developed conjointly with geologists; 3) It 
considered and recorded factors or dimensions influencing procurement strategies, and 
standardised their different attribute states (e.g., abundance: minimum = <10%; medium = 20-
30%; maximum = >50%). These data for the San Miguel Hills area were later augmented by 
Cabrera Pérez (1995). 
Since the raw material source survey of the Merín Lagoon basin, regional procurement 
studies in Uruguay have fallen within two main groups: 1) Technological analysis of lithic 
artefacts and comparison of the raw material with previously-published geological data; 2) 
Utilisation of field survey data that locate and map specific lithic resources, and 
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characterisation of visual (macroscopic, microscopic, or both macroscopic and microscopic) 
(after Odell 2004: 28) and geochemical components of these resources. Both groups of studies 
have followed a regional scheme of the country (see Figure 2) according to main research 
projects: The Middle and Lower Uruguay River, the southeastern region (Atlantic coast), the 
southern region (including Montevideo coast and eastern La Plata River coast), the northern 
and northwest region, the central region (which includes the Middle Negro River) and the 
Santa Lucía River basin. Here, the main developments and implications of these studies are 
analysed, along with a brief mention of raw material characteristics they describe.  
The first group of studies deals with procurement issues within the major topic of 
reduction sequence analysis, without developing source localisation and characterisation. 
During the nineties, a re-analysis was made of lithic artefacts collected during the Salto 
Grande archaeological rescue program (Beovide & Caporale 2001; Cabrera Pérez 1994). 
Through systematising this data, Cabrera Pérez (1994: 42) suggested procurement was 
oriented towards different resources in different periods (e.g., siliceous during the early 
component, ca. 12,000-7,000 BP), a point later criticised because of the absence of 
supplementary data (Consens 2001) and source surveys in the study region (Suárez 2004). 
Other studies discussed the role played by these materials in past procurement strategies and 
emphasised the almost exclusive use of river cobbles in the Middle Uruguay River sites 
(Beovide & Caporale 2001; but see Suárez 2011b).  
A combination of available geological and archaeological information and artefactual 
data allowed lithic exploitation patterns for several parts of the country to be inferred (e.g., 
Batalla 2013; Blasco et al. 2011; Lemos & Duarte 2013; Vega & Andrade 2004). Unifacial 
implement retouch measures and indices (e.g., Kuhn (1990)’s GIUR) were calculated for 
Middle Negro River surface site collections made by Taddei in order to discriminate resource 
use (Batalla 2013). Different reduction intensities (as measured by, e.g., resharpening scars, 
bifacial flakes, exhausted cores) of exotic or extra-local (>100 km) siliceous blanks, as 
compared to local-regional (15-25 km) resources (e.g., quartz and granite), suggested variable 
mobility and transport strategies for groups inhabiting inland and Atlantic coastal sites (Iriarte 
2000; López Mazz et al. 2009). The role of good-quality siliceous resources in eastern sites 
(already noticed by Curbelo & Martínez (1992)) was later to be discriminated for different 
periods at Rincón de los Indios (López Mazz et al. 2009), a multicomponent site ranging from 
a pre-mound (ca. 8,500 BP) to a ceramic mound (ca. 1,500-500 BP) component. A decrease 
in the use of siliceous materials towards late mound components allowed López Mazz et al. 
(2009) to infer a reduction in mobility range among moundbuilders (see also Iriarte & 
Marozzi 2009), a proposition that, combined with other lines of evidence, has been related to 
more permanent settlements and social intensification since the Middle Holocene (Iriarte et 
al. 2004; López Mazz 2001) (see the discussion below).  
The second group of procurement studies can be traced back to the general map of 
knappable and grindable lithologies in Uruguay presented by Jorge Baeza (1992), a work that 
has its roots in the observations made by Chebataroff more than thirty years before. Using 
geological maps and general observations on archaeological sites and lithic sources, Baeza 
(1992: 13) (see a modified version in Figure 2) distinguished five areas for indigenous 
procurement: 1) The northern area, with silicified sandstones and chalcedony for knapping 
and basalt for grinding; 2) The northeastern area, with silicified wood and silicified limestone 
for knapping and effusive rocks and granite for grinding; 3) The central area, with silicified 
limestones and chalcedony for knapping and basalt for grinding; 4) The south and 
southeastern area, with quartz and chalcedony for knapping and granitic and metamorphic 
rocks for grinding, and 5) The western area, dominated by silicified limestone for knapping 
and basalt and granite for grinding purposes. 
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Further consideration of the second group of lithic procurement studies is facilitated by 
their further subdivision into two chronological research ‘frameworks’ (early hunter-gatherers 
and Middle and Late Holocene). While the lithic sources identified in these studies may have 
been used in different periods in the past, these subdivisions represent distinct research 
problems whose separate treatment helps to contextualise lithic procurement studies in the 
country. 
 
4.1. The early hunter-gatherers framework 
Towards the end of the nineties, a new interest in raw material sources emerged in 
Uruguayan archaeology. The renewed emphasis on the topic was the beginning of a research 
programme about hunter-gatherer technological organisation during the Late Pleistocene-
Early Holocene transition in northern and northwestern Uruguay, developed by Rafael Suárez 
(e.g., 1999; 2004; 2010; 2011a; 2011b; 2015; Suárez in press; Suárez & Piñeiro 2002). In 
Uruguay, Paleoamerican occupation is registered since at least ca. 12,000 BP (for early dates 
in the Southern Cone, see Beltrão 2000; Bueno et al. 2013; Méndez Melgar 2013; Prates et al. 
2013; Suárez 2014; Suárez in press) and it is characterised by mobile hunter-gatherers 
exploring and colonising the plains, rockshelters and lowlands along the major rivers (e.g., 
Uruguay River, Negro River) that connect the interior of the continent (southern Brazil, 
northeastern Argentina) to the Atlantic coast (López Mazz 2013; Suárez 2015; Suárez in 
press). The growing focus on the archaeology of the ‘First Americans’ since the end of the 
last century brought new vigor to procurement studies in Uruguay. 
The detailed survey of silicified sandstone and agate (potential and utilised) sources in 
the Catalán Chico River area by Suárez & Piñeiro (2002; also Suárez 2010) shed new light on 
the surface sites discovered by Taddei in the fifties. This work focused on availability and 
knapping quality of the rocks, as well as on a visual characterisation of primary sources. A 
stratigraphic profile of silicified sandstone sources was presented (Suárez & Piñeiro 2002: fig. 
2; Suárez 2010: figs. 6 & 7), and measurements were taken of banks, clastic dikes and 
boulders. The availability of other mineral resources, such as agate and chalcedony, was also 
observed as geodes infilling basaltic vacuoles. The authors conducted petrographic thin-
section analysis of silicified sandstone and agate sources and archaeological artefacts, this 
being the first reported use of this technique in Uruguayan lithic analysis (it had already been 
applied to ceramic samples (Capdepont & Castillo 2001)). Although a previous reference to 
this technique exists in Cabrera Pérez (1995: 42), it consists only in a brief mention of a 
geological report about a basaltic rock and it is not a systematic attempt to introduce thin-
section petrography into lithic analysis. Previously, archaeologically-driven thin-section 
analysis had been carried out for silicified sandstone belonging to the same sedimentary basin 
(Paraná) in southeastern Brazil, advancing knowledge of how granulometry, clast sphericity 
and roundness influenced knapping quality, among other factors (Araujo 1992).  
Besides methodological innovations, Suárez & Piñeiro’s (2002) work made a theoretical 
contribution to Uruguayan procurement studies, revising the character of Catalán Chico River 
sites in terms of hunter-gatherer settlement and technological organization (Nelson 1991). 
These sites were now interpreted as quarries and quarry-workshops, and the previously 
assigned ‘simple’ and ‘monotonous’ character of this industry was questioned in light of the 
reduction sequence products expected in these sites, as well as the presence of discarded 
bifaces. The presence of bifaces in different stages of reduction and the low frequency of 
complete secondarily-thinned forms suggested the possibility of tool preparation at the quarry 
before transportation to other sites, e.g., residential bases, logistical camps, etc. (Suárez & 
Piñeiro 2002: 270-273; Suárez 2010: 38-46).  
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Under the hypothesis of a regionally-organised technology that transcended specific 
localities and involved regional mobility and resource transport among Paleoamerican hunter-
gatherers, Suárez continued to develop source surveys in northern and other regions of 
Uruguay. His research programme has involved mapping of primary and secondary, potential 
and utilised sources (Suárez 2004; 2010; 2011a; 2011b; 2015: fig. 1) and Geographical 
Information System (GIS) elaboration (Suárez & Gillam 2008); excavation of an utilised 
source (Suárez 2010; 2011b); consideration of availability factors through outcrop and clast 
measurements, and documentation of topographic position, knapping quality and colour 
(Suárez 2004; 2011b). The ‘Catalanes Nacientes Arroyo Arapey’ archaeological region was 
defined (Suárez 2010; 2011a; 2011b; 2015; Suárez in press) (see Figure 2, C), composed of 
silicified sandstone and siliceous rocks and minerals such as translucent agate, chalcedony 
and jasper, among others. Based on translucent agate source analyses (e.g., clast size) and 
technological observations on artefacts, Suárez (2010; 2011a; 2011b) defined two 
Paleoamerican procurement strategies for northern and northwestern Uruguay (ca. 11,000-
8,500 BP): Local exploitation of cobbles near residential sites in the Middle Uruguay River 
and Cuareim River; and regional transport of prepared artefacts from the Catalanes Nacientes 
Arroyo Arapey source region (140-170 km away) (see Figure 3 1-A).  
The latter strategy, that of long distance transport, was an issue that had already begun to 
be recognised by Ameghino and Figueira in the late nineteenth century. This topic was 
introduced to modern Pleistocene-Holocene transition procurement studies in Uruguay by 
Flegenheimer et al. (2003). The discovery of bifacial artefacts and flakes made with a reddish 
cherty material in surface and stratigraphic assemblages dated between 11,000 and 10,000 BP 
in the Argentinean Pampean region (Tandilia Range) (see Figure 2), led the authors to 
develop a survey of potential sources. Technological and raw material similarities between 
these artefacts and projectile points mostly found in the central region of Uruguay suggested a 
relationship between these regions. A macroscopic- and petrographic thin-section-based 
comparison with samples taken at three utilised silicified limestone sources from southern 
Uruguay confirmed this region as the source area for these artefacts, implying a transport 
distance of between 400 and 500 km (see Figure 3 4-C). Long distance transport could have 
implied extended social networks between early hunter-gatherers of the Southern Cone (e.g., 
Borrero & Franco 1997; Favier Dubois et al. 2009; Flegenheimer et al. 2003; López Mazz et 
al. 2015; Suárez 2011b; Suárez  in press).  
Due to it having been transported over long distances, and highly utilised and curated 
(e.g., in different formal tools, after Andrefsky 1994), silicified limestone as a raw material 
has received special attention in recent years. Under the denomination “silicified limestone” 
are included here all carbonate rocks (e.g., limestones and calcretes) affected by silica 
replacement and cementation (see Bustillo 2010), including duricrusts or silcretes and other 
archaeologically relevant silica rocks grouped under the general term “chert” (following 
Luedtke 1992: 5). This resource, present in siliceous facies affecting limestones and calcretes 
(also sandstones) in western and southern Uruguay and northeastern Argentina (Entre Ríos 
Province) (see Figure 2), was available for humans in different morphologies, knapping 
quality values and colours (Loponte et al. 2011; Nami in press; Martínez et al. 2015). Its 
utility for determining provenance has been challenged by Loponte et al. (2011; also Martínez 
et al. 2015), whose thin-section and geochemical analysis could not differentiate Uruguayan 
from Argentinian sources. This work involved the first use of an instrumental technique for 
characterising materials from Uruguay, the LA-ICP-MS (Laser Ablation Inductively Coupled 
Plasma Mass Spectrometry). More recently, Batalla et al. (2013) have used GIS for 
documenting known sources of this rock as well as for determining new survey areas.  
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Figure 3. Raw material long distance transfers (>100 km) suggested for early hunter-gatherers in Uruguay. 
Circles and letters indicate areas with residential sites: A. Middle Uruguay River and Lower Cuareim River; B. 
Negra Lagoon basin; C. Tandilia Range. Dashed line circles and numbers indicate proposed source areas: 1. 
Catalanes-Arapey region; 2. Yaguarí Creek gravel deposits; 3. Grande Creek basin; 4. Southwest Uruguay. 
Arrows indicate proposed transfer distances: 1-A, for silicified sandstone and translucent agate (Suárez 2010; 
2011b); 2-B and 3-B, for chalcedony and silicified limestone (López Mazz et al. 2011, but see discussion in the 
same article); 4-C, for silicified limestone (Flegenheimer et al. 2003).  
 
Since the middle part of the last decade, procurement studies concerning the 
Paleoamerican settlement of Uruguay were reported in other regions of the country. The 
central region (see Figure 2, D) has attracted a particular interest for the long-recognised 
presence of so-called ‘Fishtail’ points and other early diagnostic artefacts among its surface 
assemblages (e.g., Baeza et al. 2001; Bosch et al. 1980; Castiñeira et al. 2011; Nami & Castro 
2014; Suárez 2003; 2009; 2011a; Taddei 1980b; 1987). Hugo Nami (e.g., 2007; 2009; 2013; 
Nami in press; Nami & Castro 2014) has been documenting artefacts in private and public 
collections, developing technical observations on Paleoamerican reduction sequences (based 
on his experience as an experimental archaeologist) and conducting surveys and excavations 
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in the Middle Negro River region since the 2000s. Nami (2007; 2009; 2013: 15; Nami in 
press) reported primary and secondary sources of silicified limestone, crystal quartz and 
chalcedony, recording size range, morphologies of available clasts (e.g., tabular), knapping 
quality, and extraction scars in outcrops and associated artefacts. He also made some 
observations about raw material selectivity among early hunter-gatherers, paying attention to 
the reddish colour of the silicified limestones used for manufacturing most of the points and 
other artefacts (Nami in press), as well as on the translucency of crystal quartz (Nami 2013: 
9). A pioneer study concerning raw material colour as a choice factor for Paleoamerican 
hunter-gatherers in the Argentinian Pampean region was made by Flegenheimer & Bayón 
(1999; see also Colombo & Flegenheimer 2013). 
 In the western section of the Middle Negro River basin, Andrés Gascue (2009; 2013) 
and collaborators (Duarte 2011; Gascue et al. 2013) developed source surveys and 
macroscopic and microscopic characterisation of different raw materials. A survey in the 
Grande creek and its main tributaries (see Figure 2, E), previously mentioned as a source area 
by Florines (2004), allowed Gascue (2009) to identify primary and secondary potential and 
utilised sources of silicified limestone and microcrystalline quartz, recording also topographic 
position, morphology, colour, knapping quality and extraction scars. Other sources have been 
reported and analysed in the same manner in the vicinity (20 km) of archaeological sites in the 
Negro basin (Gascue 2013; Gascue et al. 2013).  
The early peopling of the country has also been a framework for source surveys and 
characterisation in the southeastern region, close to the Atlantic coast (see Figure 2, F). The 
earlier components of Rincón de los Indios (8,800-8,300 BP) have yielded artefacts made 
from different raw materials, from local quartz and quartzite to probably exotic siliceous 
resources (e.g., silicified limestone) (Gascue et al. 2009; López Mazz et al. 2009). Regional 
primary and secondary source surveys conducted by José López Mazz and colleagues (2011) 
have produced a database containing information about lithic raw materials from lagoon 
shores, the Atlantic coast, nearby hills and extra-regional (>100 km) sources (see Figure 3 2-B 
and 3-B). A thin-section characterisation allowed the authors to better identify and even to 
rename some of the mineral resources previously described, showing the potential of this 
technique for lithic studies. Recently, López Mazz et al. (2015) made comparisons between 
the database and projectile points recovered in two early layers of the site, supporting past 
results of combined local and non-local lithic procurement, giving way to a greater emphasis 
on local sources towards the Holocene.  
 
4.2. The Middle and Late Holocene framework 
Different social changes among hunter-gatherer groups, including the incorporation of 
ceramic technology and horticulture, occurred in the Southern Cone at a time of important 
climatic changes during the Middle Holocene (ca. 7,000-3,000 BP) (see revision in Politis 
2008). As already mentioned, evidence of social intensification, and permanent settlements, 
alongside a reduction in mobility ranges, has been found in eastern Uruguay (Iriarte et al. 
2004; López Mazz 2001). In the Middle Uruguay River region primary utilised sources of 
different raw materials were reported in the vicinity of rock art sites of a presumed Middle 
Holocene date, ca. 4,600 BP (Piñeiro 2010; see also Cabrera Pérez 2012). The Late Holocene 
(ca. 3,000-500 BP) records regional cultural diversification, which in Uruguay, northeastern 
and Pampean Argentina and southern Rio Grande do Sul (Brazil), resulted in the co-existence 
of fluvial, grassland and lagoon hunter-gatherer-fishers and horticulturalists with 
moundbuilders and other groups with different ceramic traditions (e.g., Guaraní) (Politis 
2008). For the Late Holocene levels of the Guayacas site (ca. 450 BP), in the Lower Uruguay 
River, wider interaction networks implied through ceramic decoration was correlated with 
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diminished residential mobility and embedded procurement, as informed by (among others) 
lithic source surveys and technological comparisons of lithic artefacts (Capdepont 2013; 
Lamas 2013).  
Extending for more than 600 km, the Uruguayan coast contains evidence of 
environmental and cultural changes between ca. 4,800 and 2,000 BP (see discussion in Inda et 
al. 2011; Erchini et al. 2015), with sea level oscillations affecting coastal lifeways and 
procurement strategies. Lithic source surveys related to La Plata River-Atlantic coastal 
occupations can be traced back to the nineties, with mention of outcrops and cobbles in the 
western Montevideo shore (Martínez et al. 1994). Current research in the eastern La Plata 
River coast by Carina Erchini and colleagues (Erchini et al. 2011; Erchini et al. 2015) has 
broadened our understanding of potential lithic sources available to these groups, including 
continental and coastal (rounded pebbles and cobbles) resources. Using geological maps and 
source surveys (Baeza & Sotelo 2013: 149), Marozzi et al. (2013) reported the exploitation of 
cobbles as the main procurement strategy for Middle Holocene (ca. 4,000 BP) sites in the 
western La Plata River (Colonia Department).  
In Santa Lucía River basin (see Figure 2, G), adjacent to the littoral La Plata River, Laura 
Beovide (2004) and her team (Beovide & Baeza 2007; Beovide & Lemos 2007; 2011; 
Beovide et al. 2010) have reported different potential sources for sites dated ca. 4,800 BP and 
between ca. 2,500 and 400 BP. Using geological maps and general on-source observations, 
the authors recorded topographic positions, visibility in different geological periods (as 
interpreted by marine ingressions (Beovide & Baeza 2007: 259-260)), knapping quality, and 
distances to archaeological sites of these lithic sources. An analytical application of GIS was 
introduced by Beovide & Lemos (2011) for determining procurement distances between 
archaeological sites and amphibolite outcrops and secondary sources. A picture of different 
strategies emerged from these studies and comparisons with artefactual reduction sequences: 
The Middle Holocene components were more focused on sources further away (e.g., >10 km) 
than in the Late Holocene, a pattern which they related to an upper marine level inhibiting 
access to nearer coastal resources during this epoch (Beovide et al. 2010).  
Raw material provenance of artefacts found in the cerritos de indios has been another 
matter of study in the last decade and a half. On the one hand, the source database for 
moundbuilders from eastern Uruguay has been increased with surveys in the hills (López 
Mazz & Pintos 2001) and the Atlantic coast field dunes and rocky hills (López Mazz & 
Gascue 2007), and has been further broadened and systematised (López Mazz et al. 2011). 
This database could be further enriched with mapping and source characterisation data 
recently obtained for the cerritos of nearby south Brazil (García & Milheira 2013). On the 
other hand, a particular emphasis has been placed on mounds located in the northeastern and 
central region of the country, in the Yaguarí creek basin (see Figure 2, D), where an extensive 
GIS-based archaeological inventory involving these (ca. 3,000 BP) and other sites was 
developed (Gianotti et al. 2005). Several potential sources were identified by López Mazz & 
Gascue (2005: 127), in hills (primary sources) and river crossings (secondary sources), and 
knapping quality, outcrop and clast maximum size, abundance, and accessibility was 
documented. Petrographic similarities were subsequently found between samples taken at 
secondary sources of silicified sandstone and chalcedony, and artefacts excavated in a mound 
(Gascue & López Mazz 2009).  
 
5. Perspectives: Database construction, standardisation and characterisation  
Lithic procurement was a topic of general interest for amateur and pioneer archaeologists 
working in Uruguay since the last decades of the nineteenth century, and their work resulted 
in the first observations, resource lists and on-source descriptions of lithic sources in the 
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country. Professional archaeologists over the last thirty years incorporated the theoretical 
framework of technological organisation and lithic production systems, and produced the first 
source-oriented surveys and visual characterisation approaches. Microscopic studies, 
involving both thin-section petrography and geochemical instrumental techniques, were 
introduced in the present century. 
Old topics and problems stimulate new perspectives and approaches. Old lithic lists have 
given place to regional resource databases in the context of different research questions. The 
utilization of GIS for documenting purposes is still a work in construction in several regions 
(Batalla et al. 2013; López Mazz & Gascue 2005; Suárez & Gillam 2008). The combination 
of both documenting and analytical applications of GIS has also begun to be explored (Batalla 
et al. 2013; Beovide & Lemos 2007; 2011). In the former, on-source data concerning factors 
affecting procurement should be incorporated together with laboratory observations about 
outcrop samples and clast macroscopic and microscopic characteristics.  
A standardisation in terminology used in on-source documenting, as well as in laboratory 
description of samples, is also desirable. Several terms have been borrowed from the 
geosciences, e.g., for the definition of source attributes (Suárez & Pineiro 2002) and material 
re-denomination through thin-section analysis (López Mazz et al. 2011). The utilisation of 
sedimentological terms, such as the Udden-Wentworth grain-size scale for clast denomination 
(cobbles, pebbles, boulders) and clast shape terms (Nichols 2009) would be useful for 
description of availability, in particular for secondary sources. Clast counting and time 
expended, a methodology proposed by Franco & Borrero (1999), would also be helpful for 
documenting and statistically comparing secondary sources (e.g., Alberti & Cardillo 2015).  
In recent times, the provenance issue has involved the use of thin-section analysis 
(Flegenheimer et al. 2003; Gascue & López Mazz 2009; López Mazz et al. 2011; Suárez 
2010; Suárez & Piñeiro 2002). Analytical instrumental techniques for geochemical 
characterization, more recently incorporated by Loponte et al. (2011), are valuable resources 
yet to be explored. A consideration of specific techniques applicable to each raw material 
according to its mineralogical characteristics would be a good starting point for future 
discussions.  
Finally, further consideration of non-technological aspects of raw material procurement 
could bring valuable new insights into lithic studies, for example, the importance of colour 
and textural features and social networks influencing long-distance transport, a point already 
noticed for Paleoamerican occupations (Flegenheimer et al. 2003; Nami 2013; Nami in press; 
Suárez 2010; 2011b; Suárez in press). By documenting this and other visual properties in a 
systematic manner for different periods and regions, other depiction of procurement strategies 
could be obtained. In the same guise, other technological issues could be addressed with the 
aid of microscopic use-wear analysis (for a review of these studies in Latin America see 
Mansur et al. 2014), by trying to assess correlations between raw material type and tool 
functional use, which in turn may have affected procurement strategies.  
Discussion and consideration of these issues is important to the development and 
standardisation of lithic procurement studies in Uruguay going forward, and would ultimately 
help us to reach a better understanding of the richness of indigenous technology and culture in 
the Southern Cone. 
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